of the middle-ear mucosa. Post-operatively adhesions would form only too readily across the mere 2 mm. space between the raw inner wall of the middle ear and the raw graft on the drunm remnant. The result was immobilisation of the windows just as effective as by an otosclerotic process. Adhesions then accounted for many failures to gain improvement in hearing. The many methods improvised to overcome this problem include gelfoam pledgets soaked in antibiotics and hydrocortisone, nylon threads and polythene tubes removed via the Eustachian tube 6-12 weeks post-operatively, paraffin moulds removed at a second operation in two months, lining the space with nasal sinus mucosa, buccal mucosa, conjunctiva, and by a tube of vein, inflation by catheters and autoinflation at variable periods post-operatively. All were designed to create an air-containing pocket in communication with the Eustachian tube to protect the round wndow. The results by most of these techniques were disappointing in the long run, although gelfoam has always been useful to support the graft. It has now been largelv replaced as a method of choice for graft support by blood clot.
Finally, the long-term results of Wullstein's operations have been marred by troubles with the graft both in the middle ear and the cavity. Some weeks or months post-operatively a weeping dermatitis may appear in the grafted skin. This looks like the granulations of chronic otitis media, but has been shown in some cases where histological section has been done to be superficial to the intact basal layer of epithelium (Austin, 1963b) . In some personal cases I have found this appearance to be indicative of underlying pathology, for removal of the skin has revealed a pocket of sterile mucoid fluid in communication with a track of deep cells apparently not grossly unhealthy at the original operation. Frequently extra-aural skin grafted into the cavity or on to the drum collects large amounts of waxy sebaceous material on its surface necessitating frequent cleansing to avoid damage to the graft. A highly frustrating and only too frequent complication of extra-aural skin grafting is the occurrence of cholesteatomatous cysts in the graft itself. This occurrence may mar a good hearing result after as much as 2-3 years. These cysts are said to arise from the cut ends of glandular ducts and hair follicles, an arguable possibility in Thiersch grafts, but since it occurs also in full thickness grafts, it may be that some are in fact retention cysts of blocked sebaceous glands. It is undeniable that in some cases the source of trouble must be in fragments of squamous epithelium overlooked by the surgeon at the original operation, and the much greater frequency of these 'cysts' in the reconstructed middle ear than in the mastoid bowl is suggestive evidence for this. Even in experienced hands a small finger of skin growing from the edge of a perforation on the deep surface of the drum may be missed (Guilford, 1962) . When one considers recent evidence of squamous metaplasia of the tympanic mucosa in secretory otitis (Bendek, 1963) , detected only by microscopic examination, one wonders how often it may also occur in chronic middle-ear disease. There surely must be a stage in its development when naked-eye recognition is impossible and from which progression to a full-blown cholesteatoma is inevitable.
(b) The German ideas. Their operations-the "combined approach technique" (House, 1962) and "vein graft tympanoplasty" (Austin, 1961 (Austin, , 1963a Austin and Smyth, 1963) -were developed independently and without knowledge of each other's thinking during 1961. (During the following year a similar process of logical development was occurring in Belfast-Smyth, 1962b.) It should be made clear the treatment of the mastoid segment in these methods is the same as that described but not persisted in by Tumarkin in 1938. The reconstructive methods employed owe much to Shea for his vein graft (Shea, 1960) and malleus-stapes strut ideas (Shea, 1961; Shea and Smyth, 1963) , and to Wullstein (1952) and McGuckin (1949) , to name only a few who earlier had recognised the occasional occurrence of columellar hearing in natural healing of chronic otitis media. In making recognition to the sources of knowledge in this field very great tribute must be paid to Julius Lempert (1938) , who established middle-ear technology, but who sadly now is most often thought of in connection with an outdated and unfairly condemned operation-fenestration of the lateral semi-circular canal.
The basic philosophy of the "new school" is twofold. First, that there should be no open post-operative cavity, and secondly, that the anatomical relationship of drum to meatus and middle ear should be as close to normal as possible. Achievement of these precepts has several excellent consequences. Firstly, once healing has occurred the patient need no longer attend for toilet or periodic observation. Experience has shown (Austin, 1963) that in the small numbers of ears in which recurrence of disease has occurred it has done so, not as predicted by some, in a dramatic and dangerous way, such as with intracranial complications, but has presented as either a loss of hearing gain or recurrence of otorrhcea, both frequently associated in time with an upper respiratory infection. Fungal (Smyth, 1961 (Smyth, , 1962c and bacterial infections of the bowl are no longer the causes of crowded clinic waiting-rooms, and bathing and hairwashing can be indulged in normally. Again, since the normal communication between the mastoid area and the Eustachian tube remains intact, mucoid discharge from abnormal cells in the petrous pyramid can freely escape. It is my personal feeling that therein lies one of the great advantages of the method. Where there has been chronic infection of the mastoid, and after removal of the gross disease process, one often sees air cells whose only abnormality is that their lining is thicker than normal and secretes mucus. When these cells extend deeply in association with the labyrinth, their exenteration even in the best hands might endanger the canals unjustifiably. Yet if left they will continue to secrete minimally for often many months, and in a radical operation this secretion would keep an open cavity moist. By Austin's and House's methods this scanty mucoid discharge is disposed of into the naso-pharynx without ill effect.
Finally, by retention of the tympanic annulus the drum's position is kept as far from the promontory as possible, and in normal relationship to the direction of the sound waves travelling towards it down the meatus. Although I As far as general technique is concerned, a few remarks on variations may be worth while. The term "combined-approach" used by House (1962) is very apt, as the old mastoid route and the newer permeatal route are used together. The first part of the operation is concerned with eliminating "irreversible pathology" (a term sacred to otologists). This is begun through the meatus and if the disease cannot all be eradicated by this route, the mastoid antrum is opened through the cortex with power-driven burrs. (The coup d'etat was given to the mallet and gouge techniques of old Vienna by the research of Schuknecht (1961) , who showed that hammering on the temporal bone caused cochlear trauma in cats. This hardly unexpected news has apparently not yet crossed the Atlantic!) The decision to go into the antrum is made when cholesteatoma is seen or is suspected to pass into aditus or attic, when these areas can be seen to be full of thick granulations or when pus can be aspirated from the aditus. This decision may be easier after partial inspection of these areas through burr holes placed in the outer walls of the attic and aditus. When it is decided to open the antrum, the choice between post-aural incision and endaural incision is a matter of choice. The arguments in favour of the endaural are that it may be combined with an endomeatal incision for middle-ear work should this be required, and that since the periosteum is elevated off the mastoid cortex in one piece there is less chance of a post-aural depression in subsequent years-in fact new bone may grow from the periosteum into the antrostomy. (These depressions can collect dirt and be troublesome if spectacles are worn.) On the other hand, when boneremoval extends to the mastoid tip or drainage is desirable in the immediate post-operative phase, it may be inefficient via the lower end of an endaural wound which lies several millimetres superior to the depths of the bony cavity. In these cases drainage through a post-aural stab wound is preferable. After opening the antrum the diseased tissue is then followed to its limits and removed. The bone forming the posterior root of the zygoma and outer walls of aditus and attic can be successively removed to reach granulations or squamous epithelium. (This now amounts to an extended simple mastoid operation.) During this stage care is taken to preserve the outermost shell of the osseous superior and posterior meatal walls. Even one millimetre thickness of bone deep to the periosteum will be sufficient to support the meatal skin and maintain the normal contour of the ear canal. House (1962) has made an important observation regarding the sinus tympani which is worth acting on at this stage of the operation. It is that a track of cells often passes posteriorly from the upper part of the sinus, lateral to the pyramid and the facial nerve. (Occasionally a similar track passes medial to the facial nerve.) This lateral track called the "facial sinus" can be opened from behind (using a diamond burr for safety) by taking down a small area of bone just infero-lateral to the short process of the incus. This is the deepest area of the annulus, and once it is removed the incudostapedial joint, stapes, posterior part of the sinus tympani and the facial sinus are now open for removal of any irreversible pathology which may be present. This step is of paramount importance in cases of postero-superior perforation. Wullstein has designed a burr hole for this same purpose, but since it is made via the meatus I have always felt the facial nerve might be endangered. With House's method, the fossa incudis, an excellent landmark for the facial nerve, is clearly seen from the start. When cholesterol granuloma is found it frequently fills all the cells; most surgeons feel that it should be ruthlessly eradicated (Austin is the one exception to this opinion and he will often leave thick granular mucosa in many areas without apparent ill effect). When cells extend deeply into the petrous pyramid discretion may now be the better part of valour as dissection around the posterior and superior semi-circular canals is difficult enough even in a bone whose anatomy has not already been distorted by infection and its consequent osteogenesis. To risk opening one of the canals is to risk a dead ear and maybe a dead patient! The methods of tympanic reconstruction are numerous but some few are rapidly becoming more popular than others:
(a) The drum. House (1961) and Plester and Nysten (1959) use meatal skin, dissecting out a large 'L'-shaped piece from the drum remnant and osseous meatus. The 'vascular strip' is left in situ. This is the posterosuperior skin in which some constant branches of the posterior auricular artery travel towards the drum.
This is a laborious and tricky piece of dissection and is done early on in the operation. Shea made drum repair a going concern when he devised the vein repair method in 1960, and Austin (1963) has proved its value since (90 per cent. success). There are others who find vein difficult to work with and complain that it is not always possible to get a piece large enough for a total perforation. In answer to this it can be said that two pieces overlapped, will do the job well. Schiff (1962) has shown that homogenous vein from a 'bank' works well and when large veins such as the internal jugular are available obviously the size of the perforation does not matter. Tabb (1963) prefers temporalis fascia and this is easily obtained if an endaural incision is used in the exposure of the mastoid cortex. Other substances used in the States are fat, muscle, pericardium (from a 'bank') and peritoneum.
(b) Conducting mechanism. The methods of repair are numerous and depend upon the pathological defect in the ossicular chain. This is most commonly encountered in the long process of the incus. Many ingenious but not overpractical methods have been devised to deal with this, amongst them repositioning the incus or the malleus (Hall and Rytzner, 1961) , wiring the incus or malleus to the stapes (Harrison, 1960) , grafting skin direct on to the incus and the head of the stapes to bridge the gap (Beales, 1961) , connecting the incus and the stapes head with polythene tubing, or with a small piece of cortex bone, Wullstein's type III operation including Guilford's modification (hole in graft to grip stapes head) (Guilford, 1962) , placing a strut between the neck of the malleus and the footplate of the stapes after crurectomy (Shea, 1961; Austin and Smyth, 1963) , polythene columella on footplate after crurectomy supported by wire to the neck of the malleus (Smyth, 1963a) . Good results have been obtained with a teflon strut between the neck of the malleus and the footplate of the stapes (Austin, 1 963a; Smyth, 1 963b). The type III operation of Wullstein is often difficult to complete satisfactorily because the annulus, to which the drum must be attached to fulfil the aims of the operation, overlies and often projects beyond the stapes head. It is impossible for the drum to make contact with the stapes in such a case.
When the malleus is lacking and there is a mobile footplate, then a columella type mechanism is s-ought by placing a teflon "sunflower" columella between the footplate and the drum (Austin, 1963) . Teflon is preferred to polythene, being less likely to slough through the drum. In this situation the above remarks about the annulus in the type III operation also apply. If the disease has not already done so, then the annular rim must be taken back to allow room for the columella. A useful trick in this type of reconstruction is to make a small hole in the vein immediately over the columella. Some of the spokes of the columella are then threaded through this hole and a small piece of endomeatal skin placed as a covering patch over the visible spokes and the hole in the vein. This helps to keep the columella steady until fibrous tissue forms around its lateral end. In the past many bad hearing results have been due to early tilting of the columella. This type of reconstruction is much preferable to the Wullstein type IV operation which depended alone uponi phase difference between round and oval windows. It is believed that direct energy conduction to one window is always much more efficient than phase difference.
Results obtained by Austin in 317 ears. These were operated upon before the incorporation of the teflon strut which is expected to improve the hearing gains in type II operations. In some American centres cavity obliterating operations after mastoid surgery are popular. These operations consist of filling the cavity with fat, cartilage, and bone of animals and of the patient, fibrous tissue or muscle. Plastic has not been used yet as far as I know, but "Silastic," a new material from U.S.A., will certainly be soon used by someone. Probably the most commonly practised of these operations is muscleplasty, where a pedicled flap of temporalis muscle is swung down into the cavity. In this the muscle, being now non-functional, is replaced by fibrous tissue and consequently it is impossible to "obliterate" a cavity permanently in this way. However, even after shrinkage of the "filler," the cavity will be much smaller than otherwise and has the great asset of now having a much more vascular (and thus infection-resistant) lining. The removal of disease, both reversible and irreversible, is of even greater importance here than in the "combined-approach" operation. A thick mass of fibrous tissue might well mask an underlying collection of stagnant (and thus infection-prone) mucus or of squamous epithelium until intracranial invasion was well advanced.
Recently published results (Rambo, 1960; Thorburn, 1962; Palva, 1963) show clearly that this operation is best used to obtain a dry ear, rather than a hearing one. I think the basic reason for the frequent poor hearing result is the lack of annular support for the posterosuperior quadrant of the drum. Unsupported, it tends to fall inwards early on, and later is actively drawn inwards by fibrous contraction where the muscle lies on the medial wall of the aditus. The edge of drum in relation to the head of stapes must always be hard to keep finite and fixed in this operation, whereas in the "combined-approach" this is done by the bony annulus. However, there is no doubt that when a dry ear is the chief consideration muscleplasty can usually be relied upon to give satisfaction.
Finally, what should be the indications for tympanoplastic operations at their present state of development? The essentials are adequate Eustachian and cochlear function to justify what can be predictably done with the middle-ear mechanism.
In bilateral otitis the aim should be to get at least one ear with satisfactory hearing. In unilateral otitis, with good hearing in the other ear, the patient will usually be most satisfied by a dry, safe ear from the operation. In such a case the hearing result is of secondary importance to abolition of pain and discharge.
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